Social Support with Health-related Behaviors among Chinese Offshore Oil Workers: Wei-Qing CHEN, et al. Department of Biostatistics and Epidemiology, School of Public Health, Sun Yat-sen University, China-To explore the relationship of occupational stress and social support with healthrelated behaviors of smoking, alcohol usage and physical inactivity, a cross-sectional survey was conducted among 561 offshore oil installation workers of a Chinese state-owned oil company. They were investigated with a self-administered questionnaire about socio-demographic characteristics, occupational stress, social support and health-related behaviors. Logistic regression analysis was used to study the association between occupational stress, social support and health-related behaviors and adjusted for age, educational level, marital status, duration of offshore work and job title. Of 561 workers, 218 (38.9%) were current smokers, 124 (22.1%) current drinkers, and 354 (63.1%) physically inactive in their leisure time. Further multivariate logistic regression analysis indicated that: (1) Current smoking was significantly negatively related with perceived stress from "Safety" (OR=0.74; 95% CI=0.58~0.94) and lack of supervisors' instrumental support (OR=0.34; 95% CI=0.18~0.65); (2) Current drinking was significantly positively related to perceived stress from "Interface between job and family/social life" (OR=1.32; 95% CI=1.02~1.70) and "Organizational structure" (OR=1.35; 95% CI=1.06~1.74), but was significantly negatively related to poor emotional support from friends (OR=0.54; 95% CI=0.62~0.96); (3) Physical inactivity after work was significantly positively associated with perceived stress from "Safety" (OR=1.44; 95% CI=1.16~1.79) and lack of instrumental support from both supervisors (OR=1.74; 95% CI=1.16~2.65) and friends (OR=1.68; 95% CI=1.06~2.42). The findings suggest that psychosocial factors of occupational stress and social support at offshore oil work might affect workers' health-related behaviors in different ways. (J Occup Health 2008; 50: 262-269) 
According to modern occupational stress theories, occupational stress may affect workers' health through two separate mechanisms [1] [2] [3] . First, acting directly via the organism's main stress axes, occupational stress can affect the psychophysiological responses (autonomic, neuroendocrine, and immune) that are implicated in pathology and host vulnerability, reducing resistance to pathogens or directly stimulating disease mechanisms. Second, an indirect pathway operating via behavioral decisions or habits of people exposed to work stress, and this means that occupational stress may lead to the adoption of unhealthy behaviors such as smoking, alcohol consumption, physical inactivity and unhealthy eating habit.
Many studies have indicated that perceived stress at work is associated with unhealthy behaviors of workers, but their results are inconsistent. Some studies found that occupational stress was positively associated with smoking behavior and the amount of cigarettes smoked [3] [4] [5] [6] [7] . Such associations have not been found in other studies 8, 9) . Five studies consistently showed that occupational stress was related to workers' alcohol usage [8] [9] [10] [11] [12] . A similar association was also observed between perceived stress from different sources at work and workers' physical exercise outside work [4] [5] [6] . By contrast, Linquist et al. found that occupational stress and work/home stress had no influence on workers' exercise habits in leisure time 10) . Social support is the perception that an individual is a member of a complex network in which one can give and receive affection, aid and obligation 13) . Previous studies consistently showed that social support was related to health-related behaviors. Allen et al. 14) reported that social support was positively associated with more physical exercise and less smoking and alcohol consumption, and that these associations were modified by a hostile personality. Milligan et al. 15) showed that lack of family social support was a barrier to smoking cessation and drinking moderation. A study by Gu et al. in China 16) indicated that the amounts of cigarette and alcohol consumed were significantly increased with a reduction of social support from one's colleagues.
Work on offshore oil installations is generally regarded as a stressful occupation. Apart from receiving stressors that are common to most workplaces onshore, the workers are also exposed to stressors that are specific to the offshore setting [17] [18] [19] . The physical stressors included noise, vibration, poor lighting and ventilation, confined living and working space, adverse offshore weather conditions, long working hours and shift work. Psychosocial stressors cover job characteristics (work load, variety, clarity, control), perceived risk (fire, explosion, blow out, traveling by helicopter or ships, etc), job insecurity, and work-family interface. Due to the isolation of working on offshore oil installation, some of social supports are not available to offshore workers. Therefore, it is important to find the influence of occupational stress and social support on the workers' health-related behaviors in such a special work environment. To our knowledge, there has not been any report in this field, in particular, among Chinese offshore oil workers. The aims of this paper were to explore the prevalence of smoking, alcohol usage and physical exercise after work among a group of Chinese offshore oil workers, and to determine the relationship of these behaviors with occupational stress and social support.
Methods

Study subjects
The study subjects were offshore workers from an offshore oil company in Southern China, which employed about 1,100 male offshore oil workers working on five installations. The offshore workers were divided into two groups that took rotations to work for 4 wk on the platforms at sea, followed by 4 wk of rest onshore. So at any time, about half of the offshore workers would be working offshore and the other half resting onshore. To achieve smooth production on the platforms, the proportion of senior and junior workers in each shift group is fixed 20, 21) . In addition, the job positions on each platform are also fixed. Therefore, the two groups were more or less equal in terms of their ranks, work experience, age structure and distribution of job categories. We surveyed all the workers (N=581) during their onshore rotation and 561 (96.6%) completed the questionnaire.
Before administering the questionnaire, several trained investigators explained to all the subjects the aims of study, the contents of the questionnaire, and how to complete it. Written informed consent was then obtained. As the workers filled in the questionnaires, the investigators were present to answer any queries. They also checked all questionnaires for missing data and followed up to obtain the relevant information. The study was approved by the Ethical Committee of the Sun Yatsen University.
Measurement of independent variable
Occupational stress was measured by the Occupational Stress Scale (OSS), developed from the questionnaire used in previous studies of offshore workers in the U.K. [22] [23] [24] . The Occupational Stress Scale (OSS) with 51 items covered the following domains: factors intrinsic to the job, career and achievement, relationship with others at the work, safety, managerial role, and interface between job and social, and family life. Subjects were asked: "Are the following items a source of stress to you?" A six-point Likert-type scale was used for their response to each item, ranging from 1 (indicating no stress) to 6 (indicating high stress). (1=Very definitely is not a source, 2=Definitely is not a source, 3=Generally is not a source, 4=Generally is a source, 5=Definitely is a source, 6=Very definitely is a source). The validity and reliability of our instrument have been assessed in another paper 25) . Two types of social support (instrumental support and emotional support) from four sources (supervisors, colleagues, wife/families, and friends) were assessed by rating with a 4-point Likert scale (1=never, 2=a few, 3=some times, and 4=often). In the multivariate analysis, the social support of each type and its source was dichotomized into "strong support" (often) and "lack of support" (never, a few, or sometimes).
Measurement of dependent variable
Health-related behaviors including smoking, drinking alcohol, and physical exercise were assessed by a selfreporting method. Smoking habit was measured by the question: "Do you smoke?" There were three choices for the question: 0=never, 1=ex-smoker (having given up smoking for one year or more), and 2=current smoker (regularly smoking of at least one cigarette per day and continuing this habit for at least one year).
Drinking habit was measured by the question: "Do you drink?" There were three choices for the question: 0=never, 1=ex-drinker (having given up drinking for one year or over), and 3=current drinker (regularly drinking alcohol at least one time per week and continuing this habit for at least one year).
The subjects were asked by the question: "How often do you take physical exercise after work?" There were three choices for the question: 0=never, 1=occasionally, and 2=usually. The subjects who selected "never" or "occasionally" were categorized as "lack of physical exercise".
Other variables
The following socio-demographic factors: age, total years of working on the platform, educational level, marital status and job title were sought.
Data analyses
First, the frequencies of smoking, alcohol consumption, and physical activity after work were determined. Second, to determinate the relationship of the other factors with smoking, alcohol consumption and physical inactivity, a series of univariate and multivariate logistic regressions were separately conducted. In logistic regression, smoking, alcohol consumption and physical activity after work were regarded as dependent variables and respectively dichotomized into 'current smokers,' 'current drinkers,' and 'physical inactivity' (coded 1), and 'never or ex-smoker,' 'never or ex-drinker,' and 'physical activity' (coded 0). Occupational stress and social supports were treated as independent variables. Considering the findings that some socio-demographic characteristics were significantly associated with both perceived occupational stress 26) and health-related behaviors [27] [28] [29] , age, educational level, marital status, duration of offshore work and job title were adjusted in multivariate logistic regression. Odds ratio (OR) with 95% confidence interval (95% CI) was used to indicate the strength of the association.
A summary of the study variables and their definition or values is presented in the Appendix table.
Results
Socio-demographic characteristics of subjects
Of the population of 581 workers, 561 (96.6%) workers completed all the questions in the questionnaire. Their mean age was 32.43 (SD=8.65) years old with the range of 20 to 60, and the average duration of working on platforms was 8.24 (SD=7.39) years with a range of 1 to 40 yr. Other socio-demographic traits are shown in Table 1 .
Descriptive analysis of smoking, alcohol consumption, physical exercise
Among the 561 workers, 39 (7.0%) were ex-smokers, and 218 (38.9%) current smokers; 124 (22.1%) were current drinkers, and 8 (1.4%) ex-drinkers; And 207 (36.9%), 330 (58.8%), and 24 (4.3%) workers respectively had regular, some, and no physical exercise. According to our definition, 354 (63.1%) subjects were categorized as "lack of physical exercise after work." For more details see Table 1 . Table 2 presents the results of univariate logistic regression analysis for the psychosocial factors with the three behaviors. Current smoking was significantly positively associated with perceived stress from "ergonomics" and negatively associated with a lack of supervisors' emotional support. Current drinking was significantly positively related to lack of instrumental support from both colleagues and friends. Physical inactivity after work was significantly positively associated with perceived stress from "interface between job and family/social life" and "organizational structure," lack of instrumental support from supervisors, colleagues and friends and lack of emotional support from both colleagues and friends. Table 3 presents the results of multivariate logistic regression analysis for occupational stress and social support with the three behaviors with adjustments for age, education level, marital status, years of offshore work and job title. Current smoking was significantly negatively with perceived stress from "safety," lack of supervisors' instrumental support. Perceived stress from "interface between job and family/social life" and "organizational structure" were significantly positively related to current drinking, whilst poor emotional support from friends was significantly and negatively associated with it. Perceived stress from "safety" and lack of instrumental support from both supervisors and friends were significantly positively associated with physical inactivity after work.
Association of smoking, alcohol consumption and physical inactivity with occupational stress and social support
Discussion
Strengths and limitations of the study
This was the first study on association of occupational stress and social support at work with health-related behaviors among Chinese offshore oil installation workers. The study subjects (about 50% of all offshore oil installation personnel) were "captured" on their onshore at rest and were not sampled by a random process. Yet, there were no obvious biases in this sample of about 50% of the entire workforce. Due to the demands of smooth oil production, administrative concerns, and the fixed structure of job positions on the platforms, the working experience, age proportion and job titles of those workers working on platforms (one half) and those resting on land (the study subjects) were comparable 20, 21) . Therefore, the results could be generalized to the other half of workers in the "working cycle." The occupational stress scale (OSS) as a widely used psychosocial scale has been proven to be a valid and reliable tool for measuring occupational stress 25) . It was based on the occupational stress theory proposed by Cooper et al. in their research on offshore oil workers in the North Sea oilfield in the U.K. The scale has been shown to have a high specificity, and potential confounding factors were controlled in the analyses of the associations of occupational stress and social support with the healthrelated behaviors.
There are several limitations in this study. First, owing to the cross-sectional nature of the study design, causal relationships could not be determined. Second, in the data collection process, a self-administered questionnaire was used, in which information bias is always a possibility. One possible bias might be the exaggeration of perceived work stress, with an underlying motive to prompt management to improve workers' work conditions or their pay packages to compensate for the bad working conditions. Another possible bias might be the underreporting of smoking and drinking. Smoking is not permitted in working areas, while drinking alcohol is prohibited during the offshore work cycle. Moreover, the survey was conducted in the period of the workers' onshore rest, in which they might report less work stress than when they had worked offshore, because onshore rest might have made the workers temporarily free of work environment and job stress. This potential information bias might distort the true association of smoking and drinking with the occupational stress and social support studied. The company policy of prohibition of alcohol consumption during the offshore work cycle might have resulted in under-reporting of alcohol use, even while the workers were resting onshore. Although well-trained investigators were present during the whole process of the data collection to explain to the workers how to complete the questionnaire, workers who were poorly educated might still have misunderstood the meaning of the questionnaire. In the data analysis, multivariate statistical tests were performed for a large number of variables, and some associations might have arisen by chance. Hence, associations of borderline statistical significance have to be interpreted with caution. Moreover, the amount of smoking and drinking alcohol and frequency of physical exercise were not quantified. Hence, we could not explore their dose-response relationship with the psychosocial factors.
Association of occupational stress and social support with smoking
Smoking is a complex phenomenon, which is influenced by psychosocial factors, such as occupational stress, social support and socio-demographics 3) . Researchers have studied work stress extensively as an important cause of smoking in the past decades. However, conflicting results have been obtained. Two studies indicated that work stress had no impact on smoking 9, 10) , while another five studies unanimously reported that perceived work stress was positively related to smoking behavior or the intensity of smoking cigarettes [4] [5] [6] [7] [8] . Being inconsistent with the previous studies' findings, the present study showed that only perceived stress from "safety," among the nine perceived sources of occupational stress, was significantly and negatively associated with current smoking. A possible reason is that workers perceiving higher stress from "safety" realized smoking to be a dangerous behavior on the platform (such as causing fire risk), therefore, they might have smoked less than those perceiving lower stress from "safety."
Several previous studies [14] [15] [16] witnessed that high social support was associated with less smoking. Contrary to these results, we found that the lack of instrumental support from supervisors was significantly and negatively associated with current smoking. Sometimes, smoking a cigarette is a social habit and can be used as a social tool for nurturing and improving personal relationships with others or as a gesture of friendship, and a person's smoking initiation and maintenance is affected by his peer group pressure 30) . The workers lack of instrumental support from supervisors might indicate that they had poor personal relationships and connections with colleagues, and also that they were less exposed to the pressure of their colleagues' smoking behavior and thus, smoked less.
Association of occupational stress and social support with drinking alcohol
Since ancient times, people have observed a complex relationship between alcohol consumption and stress. Not only have stressful situations induced drinking, but alcohol consumption has long been considered a way of relieving stress 31) . Some researchers reported that drinking behavior was influenced by factors outside the workplace, as well as the work environment itself 32) . Sayette divided drinkers into social drinkers and problem drinkers 31) . The association between occupational stress and drinking is still controversial. A study by Roxburgh found that jobs with high substantive complexity significantly decreased alcohol consumption, but job demands and noxiousness significantly increased it 11) . A longitudinal study 12) and a cross-sectional study 10) both indicated that work stress was significantly positively associated with drinking status. But, inverse associations with current drinkers and alcohol consumption per day were found for high job demands, low decision latitude and job strain by Greenlund et al. 9) As the company prohibited alcohol consumption during the offshore work cycle, the drinking habit of the subjects just reflected the alcohol consumption in the resting cycle on land. The company policy might imply that the offshore personnel were less likely to relieve work-related stress through drinking alcohol. Therefore, habitual drinkers were required to modify their habit at work, which might impose a problem, and could be a likely reason that drinkers perceived more stress from "organizational structure" than non-drinkers did.
Studies by Allen et al. 14) , Milligan et al. 15) and Gu et al. 16) independently proved that high social support could decrease alcohol consumption. Contrary to their findings, our study found that lack of friends' emotional support was negatively related to current drinking. Like smoking, drinking alcohol was often used for improving social relationships with others Chinese, and this behavior may be reinforced by group norms. This might explain why those workers who perceived less emotional support from friends were negatively associated with current drinking.
Association of occupational stress and social support with physical exercise in leisure time
Some researchers think that high physical and mental job demands can lead to sedentary behavior since the demands will result in fatigue and a need for long recovery time after work 5) . This has led many researchers to use Karasek's model, without considering other stressors at work or other mechanisms through which work stress might affect the workers' physical exercise behavior [6] [7] [8] [9] [10] . Recently, two studies on job stress, measured with different scales, and health-related behaviors were reported. First, the study of Johansson et al. 5) found that sedentary behavior was positively associated with hazardous exposure in males and psychological demands in females, respectively, but was negatively associated with learning opportunities. In another study 10) , it was observed that physical exercise was not associated with job stress and home/work stress measured with OSI (Occupational Stress Indicator).
In the present study, we found that lack of physical exercise in leisure time was positively associated with lack of instrumental support from supervisors and friends, and perceived stress from "safety." As we know that some physical exercises are collective activities and are performed in groups, which might explain the finding that workers with higher social support from supervisors and friends performed more physical exercises. Space on an offshore oil installation is confined and it cannot provide a special safe place for the workers to perform physical exercise after work, and they just do it in limited living areas without enough safety equipment. Therefore, the workers perceiving more stress from "safety" might consider physical exercise on platforms being as, and this was why perceived stress from "safety" was negatively associated with physical exercise in leisure time on the platforms.
Moreover, comparing the results for the association of perceived occupational stress from offshore oil work and social support with smoking, alcohol use and physical inactivity between univariate analysis and multivariate analysis, we found the results for physical inactivity were more consistent than those for smoking or drinking alcohol. What caused the difference? The possible reasons are as follows. First, for safe production, smoking and drinking alcohol are respectively prohibited in working areas and in the period of offshore working, but physical exercise is permitted while working on the platforms. Hence, the workers may use these behaviors to cope with work stress in different ways. Second, age, educational level, marital status, duration of offshore and job title were controlled for as potential confounders in multivariate logistic regression analysis, but these variables differently impacted the occupational stress 26) , and the three health-related behaviors [27] [28] [29] . Third, it was possible that social supports differently impacted the offshore workers' perceiving occupational stress from offshore oil work 26) . Therefore, when age, educational level, marital status, duration of offshore and job title as well as social supports were forced into the logistic regression model, the association of the perceived occupational stress and social supports with smoking and drinking alcohol might have been different with physical inactivity between univariate analysis and multivariate analysis.
In summary, the results of our study suggest that occupational stress and social support in offshore oil work might affect workers' health-related behaviors in different ways.
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